Manipulating Data (Linear Transformations)

Use the list “PRES" that you transferred the other day to complete the following.
1. Create a histogram of the data on your calculator. Briefly describe the

distribution (you do not need to draw a picture here). Putthe
data into L1.

2.  Find the mean, median, |IQR and standard deviation of this original set of
data. (1-VAR STATS)

X = M = S = QR =




3. Now take the data and add 30 to each observation. (Hint: use your lists to
do the calculations for you! Put the data info L2) Find the mean, median,
IQR, and standard deviation of this new set of data. Also look atthe
histogram of this new set of data on your calculator.

X = qq5 M = q?’_ S = )Jg? IQR = }g
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4.  Which statistics changed”? How? How does the histogram compare to the
original histogram??
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5. Now take the original set of data and multiply each observation by 2.5.
(put the data into L3) Find the mean, median, IQR, and standard deviation of

this new set of data. Also look at the histogram of this new set of data on
your calculator.

= 115 1 - S = QR =
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6. Which statistics changed”? How? How does the histogram compare to the
original histogram?
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7. Now take the original set of data and multiply each observation by 5 and add
45. Find the mean, median, IQR, and standard deviation of this new set of
data. Also look at the histogram of this new set of data on your calculator.

X = BqZL{ M = S = QR =
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8. Which statistics changed”? How? How does the histogram compare to the
original histogram?
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Manipulating Data (Linear Transformations)




Adding a cmnetn entire data set changes...

- How?
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Example:

| have a distribution with the following statistics:

X= 25.3
M= 21
s=23.1
IQR =8
xq T (o
If | multiply each observation by 4 and add 6, what will the new Statistics be?
= /O, 2

e 20
- 124

IQR = [32



AP STAT: Section 1.3
Other Distributions (using mean and
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Emgirical Rule
In"anormal distribution with N( w4, 1)....
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Example:

The avg. time that it takes a crew from Sweeper Sam to clean a room is hormally distributed
with a mean of 2.1 hrs and a standard deviation of 0.3 hrs. (9\

a) The tmtzl clean up time will fall within what interval 95% of the time?

L0320 = | A
Al=02) = 27 AU

b) What proportion of the time will it take the crew Z& hours or more?
C) What percent of the time will it take the crew 1.5 hrs of less?
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Standardizing Observations

1) You are in a history class and a math class. You take your chapter 1 test in both
classes on the same day, and get them both back a few days later. Your grades are
as follows. Which class did you do better in?

(" History: 81% Math: 75%

2) Same scenario. However, each teacher tells you a bit about how your class cdid.
Which class did you do better in?

1 History: %’l / Math: —? 6/
~ 6 / mean: 76% mean: F’O% /> ‘5 /

3) Same scenario. However how your teacher gives you the class standard deviations.
Which class did you do better in?

History: Math:
std. dev: 8% std. dev:2.5%



Standardizing Observations

Question: How can we compare one distribution to another distribution if they don't have
the same parameters (mean and std. dev)?

Answer:

To standardize:
o measure observations. ...

o Z- score tells us...



Example: The heights of 18-24 year old women are normally distributed with the following:

mean=64.5" and std. dev =2.5"

We know a woman who is 69" tall. How does she compare to the rest of the
women in her age group? Calculate her z score, and interpret what it means.



Notes on Standardizing a distribution:
. Standardizing one observation...

o But we can also standardize. ..

. But what does this do to the shape of the distribution?

o Standardizing is actually just...

o When we do this we have a new distribution, called:




Table A in the book

- Gives:

- So, the area to the left of the z-score represents...



Back to the height example....

Remember that the heights of 18-24 year old women are N(64.5°, 2.57). What percentile
is the girlf who is 68" tall?

What percent of 18-24 year old women are less than 5 feet tall?

What percent 18-24 year old of women are over 58" tall?



** PROBABILITY NOTATION!!

Another example:
Blood pressures of high school students are N(170, 30). What is the probability that a randomly

selected high school student has a blood pressure of 180 or above?

Using the same data as above, what is the probability that a high school student has a blood
pressure between 160 and 2307

Using the same data as above, what blood pressure has 25% of the bobservations below it?



Calculator use:

To find the percent of observations between 2 points:

To find what observation has a certain percent of the data below it:

On the calculator, infinity is:









